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Dear Sir: 

I, SAMUEL P. SAWAN, do hereby declare and state the following: 


1 . I, Samuel P. Sawan, am a citizen of the United States, and I am more than 
twenty-one years of age. 

2. I make this declaration in support of the above-identified {q>plication, U.S. 
Serial No. 09/617,566 ("the '566 application"). 

3 . I am a named inventor of the ' 566 application. 

4. I presently hold the position of President at Surfacine Development 
Company LLC. 

5. My qualifications as a scientist, and in particular in the field of polymer 
chemistry, are set forth on the copy of my curriculum vitae, which is attached as Exhibit 
A. I have worked with using biocidal silver for over 20years. 

6. I have read and am familiar with the specification of the *566 application 
as filed, the Office Action mailed March 8, 2007, British Patent OB 2254340 by Sano 
("Sano"). 


Art Unit: 1616 
Examiner: N. S. Levy 
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7. Sano describes a polymer resin that has been coated (either through a 
chemical etch or soldering) with a thick metal coating having electrical conductivity. In 
claim 19, Sano teaches fixing the polymer resin monbtane to retaining plates by 
soldering the metallic layer to the retaining plates; the bond between the polymer and the 
metallic layer allows the polymer to be aflBxed via the metal layer. 

8. Many metal sur&ces including silver may become oxidized upon exposure 
to air . Upon oxidation, the surface of silver metal is convorted into silver (I) oxide. 
Silver (I) oxide, although not y/B!bs[ soluble itself, readily reacts with water to form silver 
(I) hydroxide which is water soluble. Although silver is oxidized to a small extent, this is 
sufficient to provide silver ion levels that are antimicrobial to a wide variety of organisms 
since silver (I) is biocidal to a wide range of organisms at levels above proximately 0.5 
PPM. Thus the spontaneous oxidation of silver metal will provide biocidtd levels of silver 
ion in contacting solutions witii silver metal plated surfaces. 

9. Based on my substantial experience, a film as described by Sano WILL 
necessarily release biocidal amounts of elutables if placed in a liquid. Sano teaches a 
thick uniform metal fihn (i.e., thick enough to be electrically conductive) usefid as a 
contact for soldering a resin to an object and of a thickness which strengthens the 
membrane. This fihn is formed by electroplating silver. However, regardless of how it is 
formed, a thick silver fihn will oxidize. Sano did not reduce or remove the propensity of 
a silver surface to oxidation when he soldered the silver onto an article of manufacture. 
Therefore, if placed in a liquid, Sano's metal-coated resin membrane will release biocidal 
amounts of elutables into the surrounding ambient liquid. 

10. In contrast, the antimicrobial metallic material as claimed in the '566 
application will not oxidize and release metal ions. The silver salt is bound to the 
polymer matrix v^iierein the metal is complexed with the polymer matrix (see page 21, 
last paragraph) as opposed to forming a thick film on top of the polymer matrix. The 
complex will not oxidize and release biocidal amounts of a n^tal ion into the ambient 
liquid. This is demonstrated in the '566 application at Example 6 (page 37 - 38) where 
silver elution was less than 10 ppb for the adherent antimicrobial coatings described in 
my invention. 

11. I fiirther declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to be true. I 
further declare that these statements are made with the knowledge that the willful Mac 
statements and the like so made are punishable by fine or iminisonment or both, under 
Section 1001 of Titie 18 of the United States code, and tiiat such wilUul false statements 
may jeopardize the validity of the mstant application or of any patent issued tiiereupon. 


Respectfully submitted. 


Dr. Samuel P. Sawan 



Date ^•'^-^•T^ 
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Samuel P. Sawan, Ph.D. 

Curriculum Vita 

37 Beverlee Road Department of Cliemistry 

Tyngsborough, MA 01879 University of Massachusetts, Lowell 

(508) 649-3055 Lowell, MA 01854 

(508) 934-3680 

Academic Experience 

6/85-present: Professor of Chemistry, Polymer Science/Plastics Engineering Program, 

University of Massachusetts, Lowell 
9/86-7/89: Chairman, Department of Chemistry, University of Massachusetts, Lowell 
6/83-6/85: Associate Professor, University of Massachusetts, Lowell 
9/78-6/83: Assistant Professor, University of Massachusetts, Lowell 

Researcli Areas (compreliensive) 

1 . Polysilane chemistry and photochemistry: development of novel polysilane polymers, 
photodegradative characteristics of silane polymers, nuclear magnetic characterization of 
polymer microstructure. 

2. Biocompatibility of polymers: plasma polymerization - mechanism and characterization of 
plasma reactions, derivatization of polymer surfaces, coatings of naturally occurring and 
modified naturally occun^ing biopolymers. 

3. Controlled release drug delivery: hydrolytically unstable polyesters for controlled 
degradation and release of pharmacologically active compounds. 

4. Hydrogels: novel hydrogel compositions, UV curable hydrogels, binding of low molecular 
weight compounds to gels, thermoplastic hydrogel compositions. 

5. Epoxy chemistry and rheology: rheological behavior of filled polymeric solutions, 
photochemistry In oxirane polymerizations, catalysts and accelerators for the curing of 
epoxies, formulations for increased performance in electronic devices. 

6. Solution behavior of biopolymer analogues: lower consolute solution behavior of 
biopolymer models, e.g. poly(acrylamides) studied by nuclear magnetic resonance, 
solution viscosity and light scattering techniques. 

7. Urethane chemistry and photochemistry: model urethane systems, thermal and 
photooxidative evaluation of aryl and alkyi polymers, stabilization of urethanes. 

8. Environmentally responsive chemistry and process technologies based upon supercritical 
fluids. 

Academic Activities 

1 . Currently directing the activities of a research group of 7 graduate students and 
postdoctoral associates 

2. Previous Head, Department of Chemistry, 1986-89 

3. Previous Lecturer on Radiology, Harvard Medical School (1980-1983). 

4. Previous Director, Nuclear Magnetic Resonance Facility 

Professionai Societies 
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1 . American Chemical Society 

2. American Cliemical Society, Polymer Chemistry Division 

3. American Association for the Advancement of Science 

4. Sigma Xi 

5. International Union of Pure and Applied Chemistry 

6. Society of Plastics Engineers 

7. ARVO, Association for Research in Vision and Ophthalmology 


Industrial Experience - Consuitant 


1. 

Andover Medical, Inc. 

2. 

International Business Machines 

3. 

Dynatech Corporation 

4. 

CTI-Cryogenics 

5. 

AVCO Corporation 

6. 

Compo Industries 

7. 

Davol, Inc. 

8. 

Millipore Corporation 

9. 

Polytechnics, Inc. 

10. 

Digital Equipment Corporation 

11. 

International Minerals Corporation 

12. 

Optical Radiation Corporation 

13. 

Medtronics, Inc. 

14. 

Bose Corporation 

15. 

Medi-tech, Inc. 

16. 

MIT-Lincoln Laboratories 

17. 

Metaphase Corporation 

18. 

Integrated Design, Inc. 

19. 

Advanced Cardiovascular Systems, Inc. 

20. 

Biometric Systems, Inc. 

21. 

Biomat S.N.C. 

22. 

Mitel< Surgical Products 

23. 

IDEXX Laboratories 

24. 

Cambridge Heart, Inc. 

25. 

Synteni 

26. 

Incyte Pharmaceuticals 

Education 

6/76-8/78 Postdoctoral Scholar 


Department of Pharmaceutical Chemistry 
University of California, San Francisco 
San Francisco, California 

Nuclear Magnetic Resonance Investigations of Enzyme Active Site Residues and 
Geometry 

Advisor: Dr. Thomas L. James 


9/72-12/76 Ph.D., Polymer Science 

Department of Polymer Science 
University of Akron 
Akron, Ohio 


Ph.D. thesis: Nuclear Magnetic Resonance Studies of Synthetic Polypeptide Structures 
Thesis advisor: Dr. H. James Harwood 
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9/68-6/72 B.S., Chemistry 

Department of Chemistry 
University of Akron 
Akron, Ohio 

Publications 

1. S.P. Sawan and H.J. Harwood, Amer. Chem. Soc, Polymer Div., Polymer Preprints, 17(2) . 
554 (1976). "Characterization of Stereosequence Distributions at Chain Ends of Synthetic 
Polypeptides by 300 MHz PMR Spectroscopy". 

2. S.P. Sawan and T.L James, J. Magn. Reson., 22, 173 (1978). "Use of a Plastic Tube Insert 
for NMR Experiments Entailing Hazardous Samples". 

3. S.P. Sawan, T.L. James, L.D. Greunke and J.C. Craig, J. Magn. Reson., 25, 409 (1979). 
"Proton NMR Assignments for Cholesterol. Use of Deuterium NMR as an Assignment Aid". 

4. S.P. Sawan, T. Suzuki, D.E. Mackey and H. James Hanwood, Amer. Chem. Soc, Polymer 
Div., Polymer Preprints, 20, 657 (1979). "Detection of Polymeric Initiator Fragments in 
Synthetic Polypeptides Prepared by Strong Base Initiated N-Carboxyl Anhydride 
Polymerizations". 

5. T.L. James and S.P. Sawan, J. Amer. Chem. Soc, 101. 7050 (1979). "Unfolding of 
Ribonuclease A by Guanidinium Chloride.Protein Internal Motion Studied by Nuclear Magnetic 
Resonance Spin-Lattice Relaxation in an Off Resonance Rotating Frame". 

6. S.P. Sawan, W. Layne, R.D. Neirinckx and M.A. Davis, Amer. Chem. Soc, Polymer Div., 
Polymer Preprints, 21 , 274 (1980). "Chelate Resins Specific for Germanium. The 
Development of an Ionic 68Ge-68Ga Generator for Nuclear Medicinal Applications". 

7. S.P. Sawan, American Scientist, 70, 93 (1982). Book review. "Progress in Polymer Science", 
Vol 6, ed. by A.D. Jenkins. 

8. R.D. Neirinckx, W. Layne, S.P. Sawan and M.A. Davis, Int. J. Appl. Radiat. Isot., 22, 259 
(1982). "Development of an Ionic 68Ge ~> 68Ga Generator III. Chelate Resins as 
Chromatographic Substrates for Germanium." 

9. A, Taylor, S.P. Sawan and T.L. James, J. Biol. Chem., 257, 1 1571 (1982). "Structural Aspects 
of the Inhibitor Complex Formed by N-(Leucyl)-o-aminobenzene Sulfonate and Manganese of 
Zn+2 Mn+2 Leucine Aminopeptidase". 

10. S.P. Sawan, American Scientist, 71. 89 (1983). Book review. "Interpenetrating Polymer 
Networks", L.H. Sperling. 

11. R.L. Bernard and S.P. Sawan, Amer. Chem. Soc, Polymer Div., Polymer Preprints, 24(1) . 
178 (1983). "Matrix Supported Polymerization of L-Phenylalanine Using Triphenyl Phosphite". 

12. M.A. Galin, Y. Asano, A. El Maghraby, S.P.Sawan, J.C. Salamone and D. Tassone, American 
Intraocular Implant Society, Am. Intra-Ocular Implant Soc. J., 9, 290 (1983). "Studies of 
Residual Alkali on Intraocular Lenses Sterilized with NaOH". 

13. J.C. Salamone, C.C. Tsai, Q. Anwaruddin, A.P. Olson, M. Arnold, T. Nagabhushanam, S.P. 
Sawan and A.C. Watterson, J. Polym. Sci., Polym. Chem. Ed., 22, 2005 (1984). "Solution 
Behavior of Ampholytic Styrene lonomers". 

14. K.P.Muni and S.P. Sawan, Amer. Chem. Soc, Polymer Div., Polymer Preprints, 27(1) , 284 

(1986) . "Rheological Properties of Silica Filled Phenoxy Solutions". 

15. N.B. Upadhyay and S.P. Sawan, Amer. Chem. Soc, Polymer Div., Polymer Preprints, 27(1) , 
253 (1986). "Aqueous Solution Properties of Poly(N-Ethyl Methacrylamide)". 

16. S.P. Sawan, K.P. Muni and S.M. Svelnis, Amer. Chem. Soc, Polymer Div., Polymer Preprints, 
27(2) , 278 (1986). "Viscometric Properties of Phenoxy Solutions Containing Hydrophilic or 
Hydrophobic Fumed Silica". 

17. S.P. Sawan, Y.G. Tsai, H.Y. Huang, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 
28(1) , 260 (1987). "Characterization of Copolydiorganosilanes with Varying Compositions". 

18. S.P. Sawan and S. Srinivasan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 28(1) , 194 

(1987) . "Plasma Polymerization of Organosiloxanes". 

19. S.P. Sawan, Y.G. Tsai, and H.Y. Huang, Amer. Chem. Soc, Symposium Volume 360, 
Inorganic and Orqanometallic Polymers , eds M. Zeldin, K.J. Wynne and H.R. Allcock, 1988, 
pp 112-123. "Characterization of Copolydiorganosilanes with Varying Compositions". 
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20. S.P. Sawan, Y.G. Tsai and H.Y. Huang, Advances in Silicon-Based Polymer Science, 
Makaha, Oahu, Hawaii, November 1987, abstract, "Physical Properties of Photoactive 
Polysilane Copolymers". 

21. S.P. Sawan and J.J. Barry, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 29, 299 
(1988). "Quantitation of Poly(d,l-Lactic Acid) Degradation Products by HPLC". 

22. S. P. Sawan, Y.G. Tsai and H.Y. Huang, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 
29, 252 (1988). "Light Scattering Studies of Polysilane Copolymers". 

23. S.P. Sawan, Y.G. Tsai, H.Y. Huang and T.M. Hsu, Amer. Chem. Soc., Polymer Div., Polym. 
Preprints, 29, 297 (1988). "Thermal Characterization of Polysilane Copolymers". 

24. S.P. Sawan, Polymer Science and Plastics Technology Symposium Proceedings, 1988, 
abstract, "A Perspective of the Department of Chemistry at the University of Lowell". 

25. S.P. Sawan, Y.G. Tsai, H.Y. Huang and C.C. Conley, Polymer Science and Plastics 
Technology Symposium Proceedings, 1988, abstract, "Synthesis and Characterization of 
Copolysilanes". 

26. S.P. Sawan, K.P. Muni, S. Kitchloo and P. Schuessler, Society of Plastics Engineers, 46th 
Annual Technical Conference, Proceedings, 465 (1987). "Photooxidation of Poiyurethane 
Conformal Coatings". 

27. S.P. Sawan, Y.G. Tsai, H.Y. Huang and C.C. Conley, Proceedings for the 15th Annual 
National Organization for the Professional Development of Black Chemists and Chemical 
Engineers (NOBCChE), 1988, abstract, "Polysilanes as Novel Self-Developing Photoresists". 

28. S.P, Sawan, K. Muni and J. Figlan, Society of Plastics Engineers, 47th Annual Technical 
Conference, Proceedings, 465 (1989), abstract and paper, "Rheological Properties of Epoxy 
Solder Mask Coatings. 

29. S.P. Sawan, K. Muni and J. Figlan, Plastics Engineering, 45(3) . 44(1989). Abstract, 
"Rheological Properties of Epoxy Solder Mask Coatings. 

30. R.R. Kunz, S.P. Sawan, M. Rothschild, Y.G. Tsai and D.J. Ehrllch, The 33rd International 
Symposium on Electron, Ion and Photon Beams, 1989, abstract and paper, "Controlled 
Ambient Exposure of Polysilane Resists at 193 nM". 

31 . S.P. Sawan and H. Dollinger, USA - Italy Joint Workshop on Polymers for Biomedical 
Applications, 1989, abstract and paper, "Controlled Release Drug Matrices Composed of 
Poly(d,l-Lactic Acid) Blended with EthyleneA/inyl Acetate Copolymer". 

32. H.M. Dollinger and S.P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 31(11 
429 (1990). "Novel Poly(d,l-Lactic Acid) - EthyleneA/inyl Acetate Blends for Controlled 
Release Applications". 

33. P. Dave, S.C. Israel and S.P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 
31(1) . 566 (1990). "Thermal Pyrolysis of Polysilanes". 

34. P. Kitchloo, S.P. Sawan, J.C. Salamone and S.C. Israel, Amer. Chem. Soc, Polymer Div., 
Polym. Preprints, 31(1) . 424 (1990). "Development of a Hydrolytically Unstable Albumin 
Coating for Controlled Release and Biocompatible Coatings". 

35. R.R. Kunz, M. Rothschild, D.J. Ehrllch, S.P. Sawan and Y.G. Tsai, J. Vac. Sci. Technol. 
B7(6) . 1629 (1989). "Controlled Ambient Photolithography of Polysilane Resists at 193 nM". 

36. H.M. Dollinger and S.P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 31 (2V 
21 1 (1990). "Bicontinuous Controlled Release Matrices Composed of Poly(d,l-Lactic Acid) 
Blended with EthyleneA/inyl Acetate Blends Copolymer". 

37. T.M Hsu, Y.T. Shieh and S.P. Sawan, abstract, Second International Symposium on 
Advances in Silicon-Based Polymer Science, Makaha, Oahu, Hawaii, December 1990. 
"Differential Photocalorlmetric Studies of Hydropolysilanes". 

38. J.H. Su, J. Lavine and S.P. Sawan, abstract. Second International Symposium on Advances 
in Silicon-Based Polymer Science, Makaha, Oahu, Hawaii, December 1990. 
"Hydropolysilanes as Negative Tone Photoresists". 

39. T.M. Hsu and S.P. Sawan, abstract, Second International Symposium on Advances in 
Silicon-Based Polymer Science, Makaha, Oahu, Hawaii, December 1990. "Synthesis and 
Photooxidation of Hydropolysilanes". 

40. T.M. Hsu and S.P. Sawan, abstract, Second International Symposium on Advances in 
Silicon-Based Polymer Science, Makaha, Oahu, Hawaii, December 1990. "Thermal 
Sensitivity of Hydropolysilanes". 
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41. T.M. Hsu and S.P. Sawan, abstract, Second International Symposium on Advances in 
Silicon-Based Polymer Science, Makaha, Oahu, Hawaii, December 1990. "Optical Properties 
and UV Photosensitivity of Hydropolysilanes". 

42. Y.I. Lee, F.G. Wakim and S.P. Sawan, abstract. Second International Symposium on 
Advances in Silicon-Based Polymer Science, Makaha, Oahu, Hawaii, December 1990. 
"Electrical Conductivity of Various Polysilanes". 

43. H.S. Hsieh, J. Lavine, S.P. Sawan and T. Hongsmatip, abstract. Second International 
Symposium on Advances in Silicon-Based Polymer Science, Makaha, Oahu, Hawaii, 
December 1990. "Photolithographic Studies of Polysilane Polymers in Reactive Ambients". 

44. H.M. Dollingerand S.P. Sawan, in Polymeric Drugs and Drug Delivery Systems. 
"Bicontinuous Controlled Release Matrices Composed of Poly(D,L- Lactic Acid) Blended with 
Ethylene-Vinyl Acetate Copolymer", edited by R.L. Dunn and R.M. Ottenbrite, Amer. Chem. 
Soc, Symposium Series, 1991, pp 181-193. 

45. Y.I. Lee, T.M. Hsu, F.G. Wakim and S.P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. 
Preprints, 32(3) . 228 (1991). "A Highly Conducting Hydropolysilane Copolymer; Synthesis 
and Electrical Conductivity". 

46. Y.I. Lee, S.P. Sawan, T.L. Thiem, Y.Y. Teng and J. Sneddon, Applied Spectroscopy, 46(3) . 
436 (1992). "Interaction of a Laser Beam with Metals. Part II: Space Resolved Studies of 
Laser Ablated Plasma Emission". 

47. T. M. Hsu and S. P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 33(1) . 1040 
(1992). "Synthesis and Characterization of Linear and Branched Hydropolysilane Copolymers 
and Terpolymers". 

48. T. M. Hsu and S. P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 33(1) . 1038 
(1992). "Photooxidative Crosslinking of Linear and Branched Hydropolysilanes". 

49. T. M. Hsu, J. H. Su and S. P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 
33(1) . 1036 (1992). "Photosensitivity of Linear and Branched Hydropolysilanes". 

50. T. M. Hsu and S. P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 33(1) . 1034 
(1992). "Thermal Sensitivity and Degradation of Linear and Branched Hydropolysilanes". 

51 . T. M. Hsu and S. P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 33(1) . 1032 
(1992). "Derivatization Reactions of Hydropolysilanes". 

52. T. M. Hsu and S. P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 33(1) . 1030 
(1992). "Synthesis of Polysilanes Containing Electron Withdrawing Substituents". 

53. Jan-Hon Su, Tsun-Min Hsu, Samuel P. Sawan and Jerome Lavine, Amer. Chem. Soc, 
Polymer Div., Polym. Preprints, 33(1) . 1046 (1992). "An Evaluation of Hydropolysilanes as 
Negative Tone Photoresists". 

54. Y. T. Shieh, S. P. Sawan, and J. B. Milstein, Amer. Chem. Soc, Polymer Div., Polym. 
Preprints, 33(1) . 1044 (1992). "Hydropolysilanes as Precursors to Silicon Carbide". 

55. Y. T. Shieh and S. P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 33(1) . 1042 
(1992). "An Evaluation of Crosslinking of Hydropolysilanes for Use as Silicon Carbide 
Precursors". 

56. S. Kim and S.P. Sawan, Amer. Chem. Soc, Polymer Div., Polym. Preprints, 33(1) . 1028 

(1992) . "Development of Thermoplastic Liquid Crystal Copolyester Fiber and Polyimide 
Composite Materials". 

57. J.M. Lavine, S.P. Sawan, Y.T. Shieh and A.J. Bellezza, Appl. Phys. Lett.. 62(10), 1099 (1993). 
"The Role of Si-H ans Si-H2 in the Photoluminescence of Porous Si". 

58. S.P. Sawan, H.M. Dollingerand H.W. Home, "Contraceptive intracervical Device and Novel 
Nonsystemic Agents for the Prevention of Conception and Disease", US Patent 5,224,493 

(1993) ,. 

59. J.R. Wu, P. Chiang, K.P. Li and S.P. Sawan, "Monitoring of Silver Release from Polymeric 
Matrices by Graphite Fumanc^ Atomic Absorption Spectrometry", Spectroscopy News, 
[1994]. 

60. S.P. Sawan, Y.T. Shieh and J.H. Su, "Evaluation of the Interactions Between Supercritical 
Carbon Dioxide and Polymeric Materials", Los Alamos Technical Report, LA-UR-94-2341 , 
1994. 
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61 . Y.T. Shieh and S.P. Sawan, "Thermal Stability and Crosslinking of Hydropolysilanes for Use 
as Silicon Carbide Precursors", J. Polym. Res., 1(4), 367-374, 1994. 

62. R.R. Wu, P. Chiang, K.P. Li and S.P. Sawan, "An Analytical Evaluation on the in vitro Release 
of Metal ions from Metal Implanted Polymeric Materials for Biomedical Applications", J. 
Formosan Science, 47(1), 9-16 (1994). 

63. Y.T. Shieh, J.H. Su, G. Manivannan, P.H.C. Lee, S.P. Sawan and W.D. Spall, "Interaction of 
Supercritical Carbon Dioxide with Polymers: 1. Crystalline Polymers", J. Appl. Polym. Sci., 59, 
695, 1995. 

64. Y.T. Shieh, J.H. Su, G. Manivannan, P.H.C. Lee, S.P. Sawan and W.D. Spall, "Interaction of 
Supercritical Carbon Dioxide with Polymers: 2. Amorphous Polymers", J. Appl. Polym. Sci., 
59, 707, 1995. 

65. G. Manivannan and S.P. Sawan, "Ungluing by Supercritical Fluids", Adhesives Age, 38(10), 
34-36(1995). 

66. S.P. Sawan, T. Shalon, S. Subramanyam and Y. Yurkovetskiy, World Patent Application, 
"Liquid Dispenser for Sterile Solution", submitted, 1995. 

67. Y.T. Shieh and S.P. Sawan, "Hydropolysilanes as Precursors to Silicon Carbide", J. Appl. 
Polym. Sci., 58, 2013(1995). 

68. S.P. Sawan, T. Shalon, S. Subramanyam and Y. Yurkovetskiy, "Liquid Dispenser for Sterile 
Solution", US Patent 5,490,938, 1996. 

69. Y.T. Shieh and S.P. Sawan, "Crosslinking of Hydropolysilanes for Use as Silicon Carbide 
Precursors", Eur. Polym. J., 32(5), 625 (1996). 

70. Y.T. Shieh and S.P. Sawan, "Conductivities of Polysilanes", accepted, J. Appl. Polym. Sci., 
1996. 

71. S.P. Sawan and S.A. Ekhorutomwen, "Critical Review on Photoresists ", Critical Reviews of 
Optical Science and Technology, Polymers in Optics. Physics, Chemistry and Applications, 
CR 63,214-238(1996). 

72. S.P. Sawan and S.A. Ekhorutomwen, "Polysilanes; An Overview", Polymeric Materials 
Encyclopedia, CRC Press, 1867-1879 (1996). 

73. S. Subramanyam, A. Yurkovetskiy and S. P. Sawan, "An Intelligent Antimicrobial Coating for 
Medical Devices and Health Care", Symposium Notebook, Surfaces in Biomaterials, 39-44 
(1996). 

74. F.J. Kao, K.E. Laintz, S.P. Sawan. L.D. Sivils, and W.D. Spall, "Dense Gas Compatible 
Enzymes", US Patent 5,783.627 (1998). 

75. Y.T. Shieh and S.P. Sawan, "Conductivities of Polysilanes", J. Appl. Polym. Sci., 62, 1723- 
1728(1996). 

76. F.J. Kao, G. Manivannan, S.P. Sawan, "UV Curable Bioadhesives: Copolymers of N-Vinyl 
Pyrrolidone", J. Biomed. Mat. Res. [Appl. Biomaterials], 38, 191 (1997). 

77. S.P. Sawan, T. Shalon, S. Subramanyam and Y. Yurkovetskiy, "Filter Coated with 
Antimicrobial Material Liquid Dispenser for Sterile Solution", US Patent 5,681 ,468 [1997]. 

78. F.J. Kao, S.A. Ekhorutomwen and S.P. Sawan, "Residual stability of Lipase from Candida 
rugosa in hexane, supercritical C02 and supercritical SF6, Biotechnology Techniques, 1 1(12), 
849, 1997. 

79. S.P. Sawan, S. Subramanyam and Y. Yurkovetskiy, "Contact Killing Antimicrobial Devices", 
US Patent 5,817,325 [1998]. 

80. J. McHardy and Samuel P. Sawan, editors. Cleaning with Supercritical Fluids . Noyes 
Publications, 1998. 

81 . S.P. Sawan, W.D. Spall and A. Talhi, "Method of Cleaning Plastics using Super and 
Subcritical Media", US Patent 5,756,657, 1998. 

82. G. Manivannan and S.P. Sawan, "The Supercritical State", Cleaning with Supercritical Fluids . 
Noyes Publishing, 1998. 

83. S.A. Ekhorutomwen and S.P. Sawan, "Synthesis, functional modification and characterization 
of polysilane copolymers for enhanced photosensitivity and photobleaching", Proc. SPIE-The 
International Society for Optical Engineering, Vol. 3282, 59-67, 1998. 

84. S.P. Sawan, A. Talhi and C.M.V. Taylor, "Polymers with Increased Order", US Patent 
5,798,438 [1998]. 
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85. S.P. Sawan, Y.T. Shieh, J.H. Su and W.D. Spall, "Evaluation of Supercritical Fluid Interactions 
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Society for Optical Engineering (SP!E) meeting, Denver, CO, August 5-6, 1996. 
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57. Principle Investigator, Department of Energy, "Metal Chelation Polymers", February 1997 
through January 2000. 


